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1... SAMPLE 26 

2... PARTICLE SIZE RETENTION D % 

(57) Abstract: A low Co hydrogen occlusion alloy which is produced by a method comprising weighing respective raw materials 
for the alloy so as to conform to an alloy composition represented by a general formula MmNi.MntAlcCo,, or MmNi.MnbAlcCoaFee, 
followed by mixing them, and then, preparing a hydrogen occlusion alloy by using a preparation method and preparation conditions 
being adjusted to achieve prescribed ranges of values for a-axis length and c-axis length of a crystal lattice. The above low Co 
hydrogen occlusion alloy contains Co at an extremely low content and also can maintain output characteristics (in particular, pulse 
discharge characteristics), activity (the degree of activity) and life characteristics at high levels. An a-axis length of 499 pm or 
more and a c-axis length of 405 pm or more are sufficient to attain the object of the present invention. Further, the more detailed 
specification of the a-axis length and the c-axis length depending on the value of ABx allows the production of a hydrogen occlusion 
alloy having improved durability. 
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w m #P20B8tfdFD^?R) 31 JAN 2(B* 

[0001] #3§Wtt, CaCu M(DJi$ H B B «5g^i-SAB StK^KJK^^BSU, f¥L<(i^ 

5 5 

[0003] TKSfBRl^&tL-CW:, LaNi Idft^ftSAB ZrV Ni lcf^$*l,3 

5 5 0. 4 1. 5 

AB 2 M^. *<^«d^AB^^A 8 BM^/j;ir«>«r/j:^*s*nbn-cv>5 0 ^ 

tc^, Ti, zr, v, Nb, pt, Pdft&b* *mt<Dmu^itmm&<mffimn'pfj: 

*>c**!ftJK*XtrW36**K**©l«g± fiUMHfc, S5ffi^^^ 

[0004] ^m^h<om^^—zf\^ ^-cfccacu S!©*ia#i3t*^r-f -sab mtk^^ 

5 5 

Pb<fiA^ht^±M^<^?l^-t?&-5Mm(55/v'^^) 5:ffll\B 
iM'MCNi, AU Mn, Co<D4^ff£/8V >t*5Mm-Ni-Mn-Al-Co^|i|f g L 
#F?E&i§#>T#fc 0 ^©^©Mm-Ni-Mn-Al-Co^^Jj:, La^CE^&fdit^T 

[0005] <br^>T% Mm-Ni-Mn-Al-Co^£7)t#^7C*{^*5V>T, Cote^&^fifcBHfcS: 
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i «J<1(EV : Electric Vehicle) RXf'^yi) >yV g WiM (HEV: 
HybridElectricVehicle;!!^— ^ft^^v^irV ^O^i^^flf/S L7c g ib 

[0006] ^snuiifd^., coMiiioo, ; enT?v^T«-?tfi#'t4^ii^-r6r % c*6cDS 

#f^jS^l (#^^9-213319-^-) fi, Mm-Ni-Mn-Al-Co^-a-^^1 
[0007] (#|fl2002-294373) it, '^^©Coi^^l ^^(CttLT^cfffi 

m-30 m m*it-efe?)7K^5S^^^#^b-rv >5 0 

RNi CoM -(l)(R:t±S7cif , M:Mg, Al, Mnf , 3. 7^x^5. 3,0. 1^ 

X y Z 

y^O. 5, 0. l^z^l. 0, 5. l^x+y+z^5. 5) 

[0008] $.r^ ^mm^m-r^^^-y-h, m«WF#i&3(#M2ooi-i8i76) 

ft*I'[4?r^"i-57KS-®^'^^iLT, — j&^MmNia Mnb Coc Cud(5£cK Mmtt 
V.yv'^^/K 3. 7^aS4. 2, 0. 3<b^0. 6, 0. 2^c^0. 4, 0<d^0. 4, 5. 0 

o^a+b+ c +d^5. 35)T^tiacaCu mco^mm^m-r^mm.m^^ 

5 

#|^^4(#^2001-40442) td&V vtte, =iy</Uh<D^ ^m&&'Pte<-f&^tt 
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$£5£MmNi Mn Al Co X MmlJ^r^/V, X(iFe^t>VX«Cu N 3. 

a be d e 

7^a^4. 2, O^b^O. 3, O^c^O. 4, 0. 2^d^0. 4, O^e^O. 4, 5. OO^a 
+ b + c + d + e^5. 20^£Lb=c = 0<Di&&&$K^it0<b^0. 3j>o0<cg 
0. 4(Dm&fc. b+c<0. 5-C*fe5)T^$tL6CaCu S!©3j$JI#iaftS:^r-t-S**!ft 

5 

^1^5:^5 (#^2001-348636) iC&l/VTte, ="</H^^*r$ t&&M#>X'J??£< 

a 

Mn Al Co (i*^ MmfiKs^a^^K 4. Ka^4. 3, 0. 4<b^0. 6, 0. 2^c 

bed 

^0. 4, 0. l^d^O. 4. 5. 2^a + b + c + d^5. 45) t>lXte— ^SMmNi Mn 

a b 

Al Co X Mm(i5r^^/K XfiCu^tf/^liFe, 4. Ka^4. 3, 0. 

c d e 

4<b^0. 6. 0. 2^c^0. 4, 0. l^d^O. 4, 0<e^0. 1, 5. 2^a + b + c + d + 
e2i5. 45)xm£tlZCaCu5 M^&itJIfPt^^-rSAB M*l^/@^4refcoT 

5 

, c$i<D^S^406. 2pm&±X*&%Zb&Wmb^&7kmW.M.&&*mMlsX\;^ 

•So 

[0009] #rF^l:#|fl^9-213319 
#rF^Citfe2 : #P 2002-294373 
ftWfJcmZ : #M 200 1-1 8 1 76 
#rF#i£4:#M 200 1-40442 
#1^5:^5 2001-348636 

is ^ «u 5 t-r sum 

[ooio] ±3troj;5}-. ^mmmm-r^>m^^—^it, &mzi&comj&<D7kmm.m 

tt^)&tf#ift#te£iij7k^foj&^ 
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coon] aftaaa!ijHtc:M^.*38w#ds«*«F9BSra:*i^*s*, -t^MmNi Mn ai Co -e 

a bed 

— IxStMmNi Mn Al Co Fe X^£tlZ&&(Dmf$^\,^Xh, m£mffi$i 

a b c d e 

[0012] ^PJtt, -t^MmNi Mn Al Co (5£<F, Mmli^^/K 4. 0^a^4. 7 

abed 

, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 5. 2^a + b + c + d^5. 5)X 
J3— fl£^MmNi Mn Al Co Fe Mm(i<j/i/a^/K 4. 0^a^4. 7, 0. 3 

a b c d e 

^b^O. 65, 0. 2^c^0. 5, 0<d^0. 35, 0<e^0. 11, 5. 2^a + b + c + d+e 
^5. 5)xm-f^t&X%Z>CaCu ^&«&&^S(gCo;k3&©#-£&-CifcoT 

5 

, S!^CaCu 5 MM 0 H B^3tW|tB B B^cDa$ftS75S499pmJ^±Tfc^, ^Oc>te:S^4 
[0013] Croi^CMmNi Mn Al Co (4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0 5 

abed * 

0<d^0. 35, 5. 2^aFb + c + d^5. 5)Xtt— J&itMmNi Mn Al Co Fe (j£ 

a b c d e 

Mmf^yv'^/V, 4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d 
^0. 35, 0<e^0. 11, 5. 2^a + b + c + d+e^5. 5) X^-tZb^X^CaCu 

5 

m^Bmm^i-^&Co7Kmmm.^Xh^X,^^ a ^(DamM7t)H99pmU 
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[0014] /«c*d\ ^Wt-dsv^riitsft^attftxt/cttSjtt, -O^yh^O**®^ 

ju m (20 n m <f> <DU g Sriiifi-rste^) fcMSEUfc^ 
«&Sr, &aQGH®#ri£e&te/8U CuK ft i(a!)l 0 /mincD^ji^ 100-15 
0° tDftrnvrnfe^ ftg£IH%ffl£&(wilson&pike&3 KJ:0IM L J£#©fiM5'fb& , fT 
ofc±^|ffflUfcire*>^ **WC«P^-t-Sattft ( Rt^c«lft©1|i[H:tt±0. 1pm 

• 100-104 0 tt%:^hz>^-mm(303) x-mmtttf£tiz>\**-? 0 

• 105-106° tti&iZ.3bZ$.7-m& (321) Tit Ifrtttf £*b5t°-^ 0 

• 106- 107° ttmz.foZ* s 7-m& (402) -effiSfef* ft^ttSfcT-^, 

• 110-114 0 ttmz&&$9—mm4ii)-?m#tt\-t£iv5>v—? 0 

•116-118° #fi('&5^;7-i» (313) -e*i»f* »t$*LStf-^ 0 

• 126-129° ttmzhz^-mmiwx-mmtti-tztizt 0 -?,, 

•129-132° Hmzh%ii7-mm501)X*fg%Ctttf£tlZ>K°-? o 

•139-142° ttmz&z^-m%cmi)x»mm-ti?&tizt°-? 0 
m^Ktizm&x&^xh. ^m&mtomfttm&nftmiibm&mz-x^zm 

[ooi5] oai]^>^/n— 3o«r, m#:a«, mto\cm&t*htezmm*\z.zfvy\>um 

xhz> 0 

[02]^^/H— 30SrMnfll^(*/UJt)-eK^U, #Mn#J£^ AKDfiJ^(^$4) 
ia|4ft(^#)io^^n->NL^EI-efcS 0 

[m3]-^>^/H-30SrMnfiJ^(^/Hfc)r*E^L, #MnSI^#, Al©fiJ^(^#) 
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[Elll-tJ-^yH — 30(Dtpfi>h, MnfiJ-g^A^b^O. 35<Dl7-^/^26 (Ni Mn 

4.50 

Al Co )£fiffiU Z<D^>7;ls(DMm<D%l&(^:;l>i£)&mx-XABx5. 20 

0.35 0.35 0.10 

[E15][l4^IWli:^OABx («$&) ircttifi (ffitfA) ir<DM#.^LfcIiI-efc6c 
[m6]i7-^/H— 30CO^?5^, MnfHH^e/Wt^o. 40<7)f-^/^9 (Ni Mn 

4.45 0.40 

Al Co )£ttfflU ^(D^yyK7)Mm(7)SiJ-^(^H;b)^xTABxABx5. 2 

0.35 0.10 

0-5. 40tf)-gv&£r{«U #^fc^OABx(^tti)tattiS(i^#) < ir<D|8#^ 

[EI7]Bl6t I^IC^tDABx ^ctt* (mm b<Dm&*^tzMX*3bZ> 0 
[|U8]i^V^/H — 3060if^^ N MnfiJ-^(^/Wj:b)^o. 45<7>1>->'://W4 (Ni Mn 

4.40 

Al Co )?rifflU r<W>-^/W7)Mm<D#J^(^^J:b)£feTABxABx5. 

0.45 0.35 0.10 

20-5. 40cD^£{«U #^tL^^ABx(^W)^attA(^#)<b^M#^ 

[Ei9]® 8t ihc^oabx ic#g omo t<Dmmz^tcmT~h% 0 

[EllOli^^yH — 30(73^^^, MnfiJ-^(^-/H;b) 7)^0. 50C0-^>^/^22 (Ni Mn 

4.35 

Al Co )£Jft{±iU r^>f-^/K^MmC0fiJ^(^E-/Ht)^X.TABx5. 20 

0.50 0.35 0.10 

-5. 40c7>^&3n^MU mbftfc&&<DABx(mmtam&(Mmt(DM&$:^ 
imul-V-^ZfsUl— 30<DtpA><b, MnfiJ-^(^-/H;b)^0. 55<D1t-^VU6 (Ni Mn 

4.30 

Al Co )&JfttfcJU wW^/K7)MmcOfiJ'^(^/H:b)^^L-CABxABx5. 

0.55 0.35 0.10 

20-5. 40<D^£ri'1^U ^tLfc^cDABxC^^^aWS (ttEtt) t<Dm&& 

[121 1 3JI21 1 2 i IWJ C-^^^ ABx (^$4) tc 3« t(Dfm^^ L7cH-Cfc5 0 

(BIlWVTVH— 30©^^)^, MnfiJ-^(^Wt);6 5 0. 60©fyy;H0 (Ni Mn 

4.25 

Al Co )^iWU Cl(D-^^7 c /WMm(DfiJ^( ; e7Uj:b)^^^TABxABx5. 

0.60 0.35 0.10 
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20-5. 40<a£-&£f£iSU '&btlfc&&(DABxmm kamMimm t<DM&* 

CHI 15] El 14b PC^cDABx (#1*4) £c*fcg (ffttt) fc<0H««rjj*Utei-ca>5, 
[HI 16]|H4<5r|lIC^OABx (tiMO <*r, 501M^/i^OMMfc^#3s (JEEtt) <ttf>IW 

[0 17]|H6<b^lD^<7)ABx 50f-^^/W^O («) b<DM 

[H 19]imO£lR] ABx (#«|) 50^^W^(D»^#^ (JKM) b<D 
[EI20] EI 1 2 IH C^OABx (««|) 501M:?/Mi <0«*&<ffc»#*i (Wffl) b<D 
[021]Sl4<b|RlC^^ABx ^ 50f--Y^#cDm^a#^ (KM) 

[IH22]«:c*fiS> «*A:a«lSd^5Jffi«ff {C % 5. 20^ABx(a + b + c + d)<5 

. 25^-^^/^^-/ hu 5o^?M&<Dwmikm;ftmtf5o%^±btezmm 

[|2l23]^l4:c$4ft, ««:attS30^/j:«Jffia|cFiH:, 5. 25^ABx(a + b + c + d)<5 
[El24]if$ft:c$|ilft % ^liia^S^^^^I^ 1 ^^, 5. 30^ABx(a + b + c + d)<5 
[H25]^#:c$Afi N m^ratt^^/^M^if^, 5. 35^ABx(a + b + c + d)<5 

. 40<Dy->zf;\s&yv-ybi^ 5o^?^m<Dmmikm&mtf5o%M±btj:zmw 
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[IH26]^$tb:cWS^ ^Uiaif^^SlitC, 5. 40^ABx(a + b + c + d)< 5 

[0016] MT^^m^nmBm^^^xmrn^^ztf^ ^m^m^r^m 

[0017] s£mmcDfomWt.ffi&&lZ, — fl&5£MmNi Mn Al Co (x^, Mmfiv;/^^^ 

a bed 

, 4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 5. 2^a + b + 
c + d^5. 5)Xfi— t^MmNi Mn Al Co Fe (it 1 * 3 , Mm(t^^>^>^/K 4. 0 

a b c d e 

^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 0<e^0. 11, 5. 2 
^a + b + c + d+e^5. 5)X°m-tZ.tJ)>X°$Z>CaCu M^Wit^i-^fSCoTK^ 

5 

m>m&&x$>^x. mmcacummMiMm(DffiM i fa*<D a mmH99pmi^±xfr 
[ooi8] ^mm<Di&co^mm.m^^ ABxnm^rt&A^h%mf&-rz>5tm<D&$\ 

%ABxfk%Ft&)l)\ 5. 2^ABx^5. 5X$bZ>frh, B^^fbVy^iDmt^mmm 

-CtABx^5. 25J^±^)W*L<, X5. 45^Tt'fc5©^U\ 
[0019] *»W©<SCo^C*K»^tCi3V^, aWStt499J^±T*feS©W*L<, 

503pm£*T"T?fc5<Z);oS#F£U^e #(-499. 7^±^fc5cD;i\fc W?£L< , 502. 7p 
m^TT&Sro^itJ^U^, myj, c*iStt405^Jt-e*>S©iS«fcD#*L<, 408 
pm^T"T?*>5©dS«fciJ»*bV\ tf>T?fc«FtC405. 6^±^fc5<E>dS<fct>8P£L<, 40 
7. 4pm^T-efeS^ c t«9^LV\ 

attgri*499. 7-501. 2pnrCfc!9, c*ft^^405. 6—406. 2pmt?$>54i 

3-te#£u^— mxfoz> 0 

[0020] #3&§/§#li$fete:, ABx(Dl/-</W^J;oT^^LV^a$ft5Sr>'ct4S^ s M^-S^t^ 
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-^SMmNi Mn Al Co X^-TZt^X^CaCxi SJgftW&Sr^SfSCo* 

abed 5 

(>f) 5. 25^ABx<5. 30(D^fi^c^^VNT«, a$ftft^500. 5pmJ^±502. 7pm 

WTt?fc«5, /5>OcttS^405. 6pm^±406. 9pm^TT£>5<£>a5#£LV\, 

(a) 5. 30^ABx<5. 35©JjflJ5fe^*5V^tt, a$flfi^500. 0pmi^±502. 4pm 

^Ttfc^^OciS 755405. 9pmi^_h407. 2pmJ^T"?*>5<Z>as#f£LV\, 

M 5. 35^ABx<5. 40©j|fljEiJ5^*3^Ttt, a#5^499. 8pm^_h502. 3pm 

^T"C*>9, *»Oc*hfi^406. 0pmJ^±407. 3pm^TT£><5<Z>;$S£?3:LV\, 

(-) 5. 40^ABx<5. 45<©|aj*^*5V>Ttt, a$ftS^499. 7pmJ^_h502. 3pm 

^TT*fe«9^>Oc|ft*^406. lpm£LL407. 4pm^Tt?*>SW*S*F*LV\ 

£fc, — j&^MmNi Mn Al Co Fe -e^-rr^-e^CaCu SJ*£JI#lif Sr^T?"* 

a b c d e 5 

(#0 5. 25^ABx<5. 30<Dffij£iZ.&\,^XtZ* ato&fr500. 5pm^_h502. 7pm 

WTtfe^ fa-odfa&i>H06. 6pm^±407. 9pm^T^&5<DzW£lA \ 

M 5. 30^ABx<5. 35(Dm.J&lZ&\,^Xn > affrft^OO. 0pm^_b502. 4pm 

£*T-efc9, *^o c $AS^406. 9pmJ^_h408. 2pm^T^fc5^W£LV\ J 

(h) 5. 35^ABx<5. 40tf>jffiJ?!c{£*3V'»Tf;i, attS^ 5 499. 8pm^l±502. 3pm 

;&»OcWlSa s 407. 0pm£Ui408. 3pmWT^fc5<£>tfS0&U\, 
(^) 5. 40^ABx<5. 45©ja^m*3V>-Ctt, a«|g^499. 7pm^_h502. 3pm 
^TT-&f9 N a»Oc(fcltjfiS407. lpm^±408. 4pmWT-Cfc5©dS#f*LV\, 
[0021] ^ft^;ft<PABx0>ffifflf::<fcoT±iEw$6H^ 

tz&, r<Z)7K^®^^^2g^r#a:LTPCT*/^— "PKlAih,, 1. 75Mpa<Z> 
**JBE"T?2|El*ffiifei£U &^T3MPa©?fc*&»A«J:5fcUTi^fb4:2|5i;fT 
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50 

■So 

[0022] Ni, Mn, AlS^Co^a^fiJ-^^PUTfi, ±.j&(D£?{£5. 2^a + b + c + d^5. 

5, 4>-e^0*L<«5. 25^a + b + c + dXfia + b + c + d^5. 45GQf5igi*JTil:i: 

[0023] CoOfiI^(d)(i, 0<d^0. 35, #mXttO<d^O. 3, Km<(i0<d^0. 
2<Df5HrtTffS-r6(7)^j : i / ^ o<d^O. 350i5Hft-e£>tLte\ 7K^P^#'f4^ 

Ni(^fiJ-^(a)(^ 4. 0^a^4. 7, £?£L<«:4. l^a^4. 6, M«f^U<«4. 2^ 
a ^4. 5W|5ISl^-eflS-r5(D^j;v^ 4 . 0^a^4. ZcDfSfflft-efetLdC, 

Mn(DfiJ^(b)tt, 0. 3^b^0. 65, £?£L<teO. 35^b^0. 60, MfC#£L<teO 
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Al<DfiJ^(c){i, 0. 2^c^0. 5, £?£L<(;£0. 3^c^0. 5, 35ld#£L<teO. 3^ 
c^O. 45C0^ffl(^I-eflM-r5(^^j ; vN o 0. 2^c^0. 5<Dtfffli*n?toti&. 

FeCDfiJ^Ce)^, 0<e^0. 11, £?£lXf30. OOKeSO. 11, Ht-»*L<tt0. 0 
02<e^0. l\<DmfflfoX»M&tZ><Dft£\\ 0<e^0. ll^faffll^TfcftfcE, ?5 

[0024] ±|E«asSc(-*5V^TrMmJ{± N La, Ce, Pr, Nd, Smf Ot±I^©H^l!lt* 

&5^>3.^/l'-?&5 0 F(J^L«Ce(40— 50%), La(20— 40%), Pr, Nd££g*» 

^«^(d*fUT15— 30S*%, #^18-3OM*%-efc5O^0*LV\ 
[0025] «£Co7K*SRjft^^«it^fe) 

MraNi Mn Al Co (4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d<0 

abed 

. 35, 5. 2^a + b + c + d^5. 5)X(i-MMmNi Mn Al Co Fe Mmtt 

a b c d e 

Ss^a^/K 4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 0 
<e^0. 11,5. 2^a + b + c + d+e^5. 5) (D&&ffi.f&kt£Z£o^ &*mWM& 

[0026] 011a.fi, **K»^jDR3i^sr#ji, ss-s-u zvm&yv&mmu ^^xmt&m-t 
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[0027] ££3£2r?£tLT«, ttSGKSftjW *U ^ ^-fVn-,Uj$fe (AflcW^ttW 

«S2002-299136©©&[0013]~[0016]#fla), *Ofi&©«Faftj5fe"eb3RJf5rffi 

[0028] »M«F^fttJi«tS«ai^«fe©— -Wlcov^-OKW-rSo 

i2oo-»i450°ci-r5c ^-ci^tw&iaftfctt, 

a-f-«o **&S&#ttl040~1080 , C, 3~6NrMiS#*LV\ 
[0029] «£Co7K*!aiK^<©fiJffl) 
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sWJfcfeWL&yftZWMWtk* t/^-^^^j/^r/U-MH (Metal Hydride) 

mmfsMffl, n®i:Mtek f <DmMmmmmiz.mm-fz>zktfx*%z> 0 *pxi>, * 

[0030] *3SM«rHlfe^l^iS<3#*f#:fi<j^|ftW-t-6o 
[0031] [i^rTVutfJfNKi] 

(f-V^/H - 3 3) 5rf#fc 0 

[0032] [*1] 
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Mm 


At 


Mn 


I Co 


1 Ni 


1 Cu 


Fe 


ABx 


lLa /wt% 


1 Ce/wt* 




1 


0.30 


0.45 


0.10 


4.45 


- 


_ 


5.30 


28 


1 — 10 


^>7JU2 


\ 


0.35 


j 0.45 


! 0.10 


4.40 


_ 




5.30 


24 


5—10 




j J 


0.40 


I 0.45 


0.10 


! 4.35 




_ 


i 5 30 


24 
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j 0.30 


0.45 


I 0.10 


4.45 


_ 




5 30 


24 


5—10 






0.40 


I 0.50 


0.10 


4.30 


_ 




5 30 


19 


5—10 






0.35 


0.55 


0.10 


4.30 




- 


5 30 


16 


10—15 






0.40 


0.55 


0.10 
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_ 


■ 


5.30 


16 


10—15 






0.45 


0.55 


0.10 
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_ 





5 30 


14 








0.35 


0.40 


0.10 


4.45 






5 30 


9fl 


i "«~ in 






0.35 


0.60 


0.10 


4.25 






5.30 


28 


in«- 1 k 




j i 


0.45 


0.40 


0.10 


4.35 


_ 




5.30 


) 24 






i 0.991 


0.35 


0.50 


0.10 


4.35 






5.35 


20 








0.30 


I 0.45 


0.10 


4.45 


_ 




5.30 


91 


i — 1 n 






0.35 


0.45 


0.10 


4.40 


_ — - 




5 30 


22 


i n 
3— i \j 


-*>?;ui5 




0.40 


0.45 


0.10 


4.35 






! 5 30 


99 








0.30 


0.50 


0.10 


4.40 






in 


91 


0— 1 U 






0.37 


0.52 


0.10 


4.31 






*» in 


on 


***** 1 n 
o— l u 




I 


0.37 


0.47 


0.10 


4.38 


z — 




5.30 


99 


□ — 1 W 






0.33 


0.47 


0.10 


4.40 






5 in 


99 


0— 1 u 




1 


0.40 


0.52 


0.10 


4.28 






in 


99 


0— 1 u 




1 


0.40 


0.47 


0.10 


4 33 






«; in 


9n 


0— 1 U 


^>ZMU22 


1 


0.35 


0.50 


0.10 


4.35 


- 


- 


5.30 


20 


5-10 


•y->^23 


1.006 


0.35 


0.50 


0.10 


4.35 






5.27 


20 


5—10 


■9->^;U24 


0.994 


0.35 


0.50 


0.10 


4.35 






5.33 


20 


5—10 


■9->^;i,25 


0.987 


0.35 


0.50 


0.10 


4.35 I 






5.37 


20 


5-10 


■9->^U26 




0.35 I 


0.35 


0.10 1 


4.50 






5.30 


24 


1-10 






0.20 


0.65 i 


0.10 


4.35 






5.30 


17 


5—15 






0.30 


0.40 


0.75 


3.55 






5.00 


11 


10-20 






0.30 


0.45 


0.40 j 


3.95 


0.1 




5.20 


19 


5-15 






0.30 


0.50 


0.30 


4.20 I 






5.30 


20 


5-15 






0.35 


0.50 


0.10 
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0.025 


5.35 ! 
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5-10 
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0.50 
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[0033] m&RXfSfoVkWffil 

[0034] < a$ftS > < cmM > 

-t&^L^m s 20 m— 53 u m (20 /x m 0 <D|$ g 4rafiiBl>j;V ^ 53 ^ m 0 W|f£ @ 
*3iii-f Sfe^F-S) , 53 ix m«l (53 ^ m 0 ©fflf g ^riiiib^V f^j&U 
^©5*>(Z>-20 xx mcD^^tf^**/^— l<Z-mfrTl®mxmm$f%Zm (RIGAKU 
MXRD) lCj&Ltc 0 CuK a 91° /min^^JIS^ 100-150° O^^ffliJ 

3tS:fTV\ ^^^^^(wilson&pikefeJ^i^^^^mcOM^'fb^Tofci, a 
ttjg(pm)&UMtt^(pm)£#fflLfco 3lffiLfca||ltgXtfcttl:£<affil::te±0. lp 

•100-104 0 fffi(c&5^-mi5:(303)-cmi5:M^^-5t: o -^ o 
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• 105-106° f+ifitofeS^— fc#(321) -Cft»f+»t§n«lf— 

• 106-107° tti6td&5S7— (402) «#(t^tl5t-^ 

•110-114° (411) -em&tti-t£tiZ>\?—?o 

• 116-1 18° #ia^fe557—»«[(313) ^&tttt£*b5fc p — 

• 126-129° ttifildfcSS?— »#(412) T#f$Ctttt£;ft5fc 0 -^ 0 

• 129-132° #5a»Cl«>559*-JS«(501) ^lfrtttt£tL5t°-^ 0 

• 139-142° ttmz&z^y-mm. 031) T-m^tttt^str— * 0 

[0035] <«M»^3»#*(10-D/%) (50-D/%) > 

50 

7km»&M&&ffiM2g&n&^ PCT*/l^— t Ff;if*«:A*L, 1. 75Mpa 
OTK*JE-C?MH^^®tr2(Hl^cBi5fe#^, 3MPa(D7K^?:^ Ai"5 £5 fcl/Og 

7K^#^10(lIXfi50(Hl#^igr^^^^fo7^(mS^#45 0 C)o 

tUi|XLTWU ? ¥^^(D )£$J^Lfcflf 0¥*&#£^(D )£rlM^yH£ 

50 50 

Mil, f^¥^^(D 5o )^fflbT^^^10l7 v ^^(DTO>fb^#^(%) 
&U*50lW/M&O»!|ftfcgg#^ (%) &#m'Ufc. 

»*&ffc»#*(%) = (^^«*fcft/^^ir*ift) x ioo 

[0036] <PCT&*(H/M)> 

PCT=gg ( g lijv 5 — </U^^S (^*fg§tfM) ) fc<W, 45°C^TPCTft^IiJ^ 
LfcB#(DO. 5MPa^*3rt5*3dKIR*(H/M)Sr3ftJ?)yto 
[0037] < T^h— JEE (PH2/MPa) > 

L/c9#(DH/MO. 5^&tf£ ^7kf!fJ± (MPa)£jfc#>fc 0 
[0038] <®fgir/M£>fftK> 
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[0039] <^W^*(l<»/mAh/g) > <20lM^/^ft(20rc>/mAh/g) > 

M:0. 2CX6B#^, mn-.O. 2C-0. 7V#;yK ^25°CT^®^ffV\ 

g ©^^4 (mAh/g) &2oy-4?^®mtvtc 0 

[0040] <0 o C-21i^-r^@^*(0 < C, 1C, Cap/mAh/g) ><;<;UX> 

±M^?^mfc{z-te\^x2o^7-/vimnm-mL (mAh/g) sy^, o°c^to. 2c 

X6H#rfl^E«U lCT^*^/c^c0211^^/Vg^* (mAh/g) ^r?IiJ^L/t 0 ^ 
^m&m.%fVkfr&tftX&ZZb&^-t 0 

*fc, 21lM^@^MiJ^ > 0. 2CX6B#W^«U 0. 2CX2. 5H#flO;&mU 
30^-#eU7t^, 2C^«$itfc:B#<D10S(Dmi£fit(V)^NV^<>rbfc o m/£^il5^ 

[0041] <?£ttjg> 

:0. 2C-0. 7V%yh, Um25X:X3^ ^U^mmmm. 25°C^T;fc®:0. 2C 
X6B#^Lfc^, tl^W?rO c C(^i9#x.T^m:lC-0. 7V^^h$^7t<i:#(7)^* 
S^-tW/v i ^i(mAh/g) i:Ufc 0 

•^(DfJL lCX10#^l25>^E«^,^m:lC-O. 7V#-;/H£^;«<D^4£:5-tM'^ 
^ S ^* (mAh/g) £Lfc 0 
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mAh/g)%8!0£Lfc„ 

m&m (%) = § ^4/17-tM^/V g ^4 x 100 

[0042] [&2] 







3 


14^ 


PCT 




Mjftadt 

•c 


ft °Cxh 


L/min 


pm 


c*4 

pm 


H/M 


PH2 
MPs 


10-D 


50-0 
% 


1 °° 
mAh/j 


20oo 
mAh/ff 


0"C* IC.Ctp 
mAh/f 


% 


V 




1438 


1060 x3 


150 


502.2 


405.9 


0.681 


0.045 


89 


62 


257 


311 


269 


94 


1W 




1430 


1060x3 


150 


502.1 


406.3 


0.835 


0.036 


91 


75 


274 


308 


260 


96 


1.17 




1430 


1060X3 


150 


501.6 


408.6 


0.819 


0.034 


86 


63 


277 


308 


255 


96 


1.18 


•*>://U4 


1453 


1060 X3 


150 


502.1 


408.4 


0.852 


0.037 


86 


62 


266 


312 


261 


94 


1.19 




1436 


1060X3 


150 


500.9 


407.2 


0.800 


0.037 


92 


68 


267 


302 


265 


97 


1.19 




1433 


1060X3 


150 


500.0 


407.0 


0.802 


0.048 


80 


51 


265 


293 


244 


98 


1.18 




1432 


1060X3 


150 


499.7 


407.1 


0.799 


0.047 


74 


42 


264 


295 


248 


98 


1.18 




1436 


1060x3 


150 


500.0 


407.6 


0.787 


0.033 


64 


45 


257 


287 


230 


100 


1.15 




1436 


1060 x3 


150 


502.4 


405.9 


0.843 


0.039 


88 


59 


275 


312 


266 


97 


1.17 




1440 


1060 x3 


150 


499.7 


407.4 


0.801 


0.047 


64 


36 


265 


295 


244 


100 


1.14 




1442 


1060X3 


150 


502.3 


406.4 


0.820 


0.027 


92 


66 


262 


301 


247 


99 


1.15 




1430 


1060 x3 


150 


500.8 


406.9 


0.809 


0.050 


90 


67 


227 


301 


239 


90 


1.14 




1432 


1060x3 


150 


501.2 


406.1 


0.843 


0.062 


84 


60 


274 


303 


250 


92 


1.18 




1430 


1060X3 


150 


501.2 


406.3 


0.828 


0.046 


90 


68 


286 


305 


251 


97 


1.16 


U->:7/u5 


1430 


1060 X3 


150 


501.9 


406.7 


0.823 


0.033 


87 


64 


264 


308 


255 


97 


1.16 




1430 


1060x3 


150 


501.2 


406.6 


0.835 


0.053 


89 


64 


279 


305 


249 


89 


1.15 




1446 


1060x3 


150 


501.3 


406.6 


0.817 


0.036 


91 


72 


264 


307 


260 


94 


1.16 




1430 


1060X3 


150 


501.5 


406.7 


0.826 


0.035 


90 


68 


280 


304 


259 


98 


1.17 




1433 


1060X3 
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501.3 


408.6 


0.826 


0.047 


90 


68 


279 


305 


243 


91 


1.16 




1435 


1060x3 


150 


502.3 


407.2 


0.826 


0.020 


93 


66 


272 


306 


265 


99 


1,17 




1432 


1060 X3 


150 


501.9 


406.9 


0.828 


0.028 


88 


64 


263 


303 


241 


99 


1.16 


^7)1,22 


1430 


1060x3 


150 


500.9 


407.1 


0.814 


0.048 


93 


74 


269 


306 


267 


92 


1.17 




1436 


1060X3 


150 


501.3 


408.6 


0.824 


0.042 


88 


63 


269 


307 


256 


97 


1.17 


V^7}124 


1434 


1080x3 
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500.8 


407.1 


0.809 


0.048 


92 


69 


260 


303 


249 


96 


1.17 




1438 


1060 X3 


150 


500.8 


407.3 


0.803 


0.053 


88 


65 


262 


303 


262 


95 


1.18 




1432 


1060X3 


150 


501.5 


405.3 


0.845 


0.063 


81 


47 


285 


302 


275 


96 


1.19 


•^>^;U27 


1430 


1060X3 


150 


500.3 


405.7 


0.836 


0.061 


64 


42 
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303 


278 


97 


1.20 




1430 


1060X3 
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499.4 


405.7 


0.830 


0.055 
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88 
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1.11 


•y->^;u29 
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408.6 
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80 
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28 


1.13 
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1060x3 
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0.810 


0.055 
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84 
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75 


1.16 


■y-v^;u3i 
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94 


78 
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1.17 
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1060X3 
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501.5 


407.2 


0.803 


0.048 


95 


81 
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1.17 




1430 


1080 X3 


180 


501.3 


408.2 


ftBOl, 


0.047 


98 


88 


279 


301 


200 


88 


1.17 



[0043] mite. ^^/H-30©a$6S^.t^c#S^, HI# : a#S, «:c$fiS^i^M 
RV^m^W'\±<Dh^tli,mj^J:^t^^fz 0 *PX%, ^Zf)V2, 17, 22R 

iz3-tz. l$m*m££<-tZ>b, o£^^j££ii5#>5<^ c«hK^#<&9«*# 
[0044] m2RUm3te, 1^://W~30£MntiJl^(^/Wt)TE#U Mn#J£^ AKDW 

& (Wim tarn * x ficW* (ism) t^mm*^ yvx^t^^x^ 
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©**S^^(-^>^^6, 9, 10, 14, 22, 26)3rtttBU tttHLfci^-^/K^ 
-^Ml^c(C*5V^TMmCOfiJ-^(^-^it)^^-CABx5. 2-5. 4W^Srf^jKU( 

1 6-021 Mt5{vl^5t?fe5 0 

ABx^attSXVcWlftiOlHimttftBB* 5 *)?), ABx^^#<^6<t, a#ft 

[0045] [^3] 
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501.7 


501.5 
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502.7 


502.4 


502.3 


502.3 


Mn0.45 


Mi 


501.7 


501.5 


501.2 


501.1 


501.0 


Mn0.50 




501.4 


501.2 


500.9 


500.8 


500.8 


Mn0.55 




500.7 


500.5 


500.0 


499.8 


499.7 


Mn0.60 




500.3 


500.1 


499.7 


499.6 


499.5 



[0046] [3H] 







r ABx 






5.20 


5.25 


5.30 


5.35 


5.40 


Mn0.35 




404.8 


405.0 


405.3 


405.4 


405.5 


Mn0.40 


c 


405.4 


405.6 


405.9 


406.0 


406.1 


Mn0.45 


m 


405.8 


406.0 


406.3 


406.4 


406.5 


Mn0.50 




406.6 


406.8 


407.1 


407.2 


407.3 


Mn0.55 




406.7 


406.9 


407.0 


407.3 


407.4 


Mn0.60 




406.9 


407.1 


407.4 


407.5 


407.6 



[0047] 
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ABx 






5.20 


5.25 


5.30 


5.35 


5.40 


Mn0.35 


ft 


30 


37 


47 


46 


42 


Mn0.40 


t» 


33 


59 


59 


61 


59 


I Mn0.45 


it 


35 


63 


75 


73 


68 


Mn0.50 


m 


37 


64 


76 


67 


65 


Mn0.55 


# 
m 


35 


58 


66 


60 


55 


I Mn0.60 




33 


35 


36 


35 


33 



[0048] H22-®26&tm6-^9te, ■^X7Vul-30&ABx-eE#U Ztl^tKD 

MX-ltm22<DW;&, i"&;b*>5. 20^ABx<5. 25(Dm&fe, 50^^VI'&g)tKf& 

0i];ti»23lC;^£*l3<fc5^ attS^ s 500. 5pmi^±502. 7pm^T"C*>9, ^oc 
145:^405. 6pmJ^±406. 9pm^T£>$&B! (Hl^tf^) rtOlf-^/W^ 50^ 

^£5^ ABit(ABx)|5ig^^<E^U #ABJfc(ABx)*5E8^^a*ll* ( Rt/c 
[0049] [0J6] 



5.20^AB X <5.25 


afS/pm 


cHl/pm 


50-D(%) 


501.9 


404.8 


30 


502.9 


405.4 


33 


501.7 


405.8 


35 


501.4 


406.6 


37 


500.7 


406.7 


35 


500.3 


406.9 


33 



[0050] [3*7] 
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5.25^AB X <5.30 


a$fi/pm 


clft/pm 


50-D(%) 


501.7 


405.0 


37 


502.7 


405.6 


59 


501.5 


406.0 


63 


501.2 


406.8 


64 


500.5 


406.9 


58 


500.1 


407.1 


35 



[0051] [^8] 



5.30^AB X <5.35 


a$fc/pm 


cSi/pm 


! 50-D(%) 


501.5 


405.3 


47 


502.4 


405.9 


i 59 


501.2 


406.3 


75 


i 500.9 


407.1 


76 


500.0 


407.2 


66 


! 499.7 


407.4 


36 



[0052] m9] 



5.35£AB X <5.40 


att/pm 


ctt/pm 


50-D(%) 


501.3 


405.4 


46 


502.3 


406.0 


61 


501.1 


406.4 


73 


500.8 


407.2 


67 


499.8 


407.3 


60 


499.6 


407.5 


35 
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5.40^AB X <5.45 


aH/pm 


c$A/pm 


50-D(%) 


501.2 


405.5 


42 


502.3 


406.1 


59 


501.0 


I 406.5 


68 


500.8 


407.3 


65 


499.7 


407.4 


55 


499.5 


407.6 


33 
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[1] -j^^MmNi Mn Al Co (i^, Mrattv;^^;K 4. 0^a^4. 7, 0. 3^b 

abed 

^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 5. 2^a + b + c + d^5. 5)X^-TZbtf 

5 

[2] 5. 25^a + b + c + d<5. 30O#.&#c^:JoV vm, %&£hfa^-(Da$&mtf500. 5pm^ 
±502. 7pmaT"-e£> ( 9, 7i>Oc$4*^405. 6pm.£*±406. 9pm^TT-fc^ri?r 

[3] 5. 30^a + b + c + d<5. 350*l$c^:feV vCf±, ^ B ^WattS^500. Opm^ 
±502. 4pm^Tl?fe'9, 7^Oc«lA/5S405. 9pmJ^±407. 2pm£ATX*h%^b$: 

[4] 5. 35^a + b + c + d<5. 40<DmtfttC&\,^Tl*, ^B%^cDa$i5:^499. 8pm^ 
±502. 3pmWTt*fc^ 75^Oc$ftS^406. 0pm^±407. 3pm^T"-efc<5::££r 

[5] 5. 40^a + b + c + d<5. 450*fij&^:&V ^OS, ^H%*&^<Da$AS^499. 7pm£t. 
±502. 3pm)^T^fct), ^Oc$ft];ft;^406. lpmJW±407. 4pmJ^T-e£><5^2r 

[6] — JlS^MniNi Mn Al Co Fe (it^ 3 , Mmi±^y^^;U, 4. 0^a^4. 7, 0. 3^ 

a b c d e 

b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 0<e^0. 11, 5. 2^a + b + c + d+e^ 

5 

^^CaCu 5 M^ H e B |ff3t(D^ 0 B B |&^-(Da$iS^499pmW±-^fc9, *^Oc$A5^40 
5pm«±T'fc^ ( t^#m^-r5{g:Co7K^P^^^ 0 
[7] 5. 25^a + b + c + d+e<5. 30^£^c(C*3V^(i, ^ H B B ^T-Wa$ftS^500. 5pm 
i^±502. 7pm^T-efe«9, ^)^OcttS^406. 6pmJ^±407. 9pmJ^TT&<5r<b 

[8] 5. 30^a + b + c + d+e<5. 35<D£&/&^:JoV ^(2, ^ B B B ^<Da|ttft^500. 0pm 
J^±502. 4pm^T-efc'9, 75^o c ^S^406. 9pm^±408. 2pm£XTXhZ~b 
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[9] 5. 35^a + b + c + d+e<5. 40<Dmj£i£*S\t^Xfc > ^ H s B ^cDa$ftS^499. 8pm 
J^±502. 3pmWT"Cfc«9^>Oc«I^iS407. 0pmJ^_h408. 3pm^T-C*>5dt 

[10] 5. 40^a + b + c + d+e<5. 450JfidJ^*5V»TW[, ^&te^©a*i|gtfS499. 7pm 
^±502. 3pmJ^T"?fc«3,;d»Octtgri$407. lpmJ^±408. 4pm£lTXfoZ)^b 

50 

tpKAft, 1. 75Mpa<D7k^J±-C2HI^®}!fe^U &V^3MPa<D7kl?f£#A-r<5 
<t5(-L-CflH4-fbS:2|HltTV\ &Jd> PCT^g^J;?), tK^©»^^*&*2. 0g^3 

^#^^50%^JiTfc^^^#mi«lf^2-5^V>r^^(i|**3S7 

mwHtmifm (%) = (i^^H£^i£/iM^M!ij*£jg) x 100 
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E 
a. 



mi] 

408.0 
407.5 
407.0 



m 

o 



406.5 - 




406.0 



405.5 I- 
405.0 

499.0 499.5 500.0 500.5 501.0 501.5 502.0 502.5 503.0 

a$4 /pm 

[®2] 





503.0 




502.5 




502.0 




501.5 


i 


501.0 




500.5 


f 


500.0 




499.5 




499.0 




498.5 




498.0 




-•— Mn 0.35 
-■-Mn 0.40 
— A— Mn 0.45 
Mn 0.45 
-X-Mn 0.50 
-O-Mn 0.55 
— *-Mn 0.60 
—B— -Mn 0.65 



0.30 



0.35 



0.40 
Ai mol 



0.45 



0.50 
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[H3] 

408.0 
407.5 
407.0 
406.S 

i 

_ 406.0 
405.5 
405.0 
404.5 
404.0 




0.30 



0.35 



0.40 
Al mol 



0.45 



[04] 

■»^>^l/26 : MmAI0.35Mn0.35Co0.10Ni4.50 

Mn0.35mol 



-•- Mn 0.35 
-■- Mn 0.40 
-A— Mn 0.45 
-♦- Mn 0.45 
Mn 0.50 
-O- Mn 0.55 
-©- Mn 0.60 
-&- Mn 0.65 



0.50 




[05] 

"9->^U26 : MmAI0.35Mn0.35Co0.10Ni4.50 
Mn0.35mol 



405.6 
405.4 
1 405.2 
~ 405.0 
f 404.8 
404.6 
404.4 




5.20 5.25 



5.30 
ABx 



5.35 5.40 
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[06] 

+t->^^9 : MmAI0.35Mn0.40Co0.10Ni4.45 

Mn0.40mol 



503.5 



^ 503.0 - 
3 502.5 
" 502.0 
501.5 



5.20 5.25 5.30 5.35 5.40 
ABx 



[EI 7] 



"9->^;U9 : MmAI0.35Mn0.40Co0.10Ni4.45 

Mn0.40mol 



407.0 




[08] 

"*>30U4 : MmAI0.35Mn0.45Co0.10Ni4.40 

Mn0.45mol 



502.5 

~ 501.9 

~ 501.3 { 
M 

" 500.7 
500.1 



5.20 



5.25 



5.30 
ABx 



5.35 



5.40 



WO 2005/014871 



4/10 



PCT/JP2004/011378 



[®9] 

■^>^H4 : MmAI0.35Mn0.45Co0.10Ni4.40 

Mn0.45mol 




[010] 

■9->^;U22 : MmAI0.35Mn0.50Co0.10Ni4.35 

Mn0.50mol 



502.0 



~ 501 5 " 
~ 501.0 

" 500.5 - 

500.0 



5.20 



5.25 



5.30 
ABx 



5.35 



5.40 



emu] 



-tf->^/U22 : MmAIO.35MnO.50CoO.10Ni4.35 

Mn0.50mol 




5.20 



5.25 



5.30 
ABx 



5.35 



5.40 
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[H12] 

■9->^U6 : MmAI0.35Mn0.55Co0.10Ni4.30 

Mn0.55mol 



501.0 



_ 500.5 
E 

3 500.0 
w 499.5 - 
499.0 



5.20 5.25 5.30 5.35 5.40 
ABx 

[mi 3] 

-tfl/^Ue : MmAI0.35Mn0.55Co0.10Ni4.30 

Mn0.55mol 



408.0 




5.20 



5.25 



5.30 
ABx 



5.35 



5.40 



[mi4] 

-9->^;H0 : MmAI0.35Mn0.60Co0.10Ni4.25 

Mn0.60mol 



501.0 




5.20 



5.25 



5.30 
ABx 



5.35 



5.40 
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cm 15] 



t>^H0 : MmAI0.35Mn0.60Co0.10Ni4.25 

Mn0.60mol 




cm i6] 

"9->^;U26 : MmAI0.35Mn0.35Co0.10Ni4.50 

Mn0.35mol 




5.20 5.25 5.30 5.35 5.40 
ABx 

[017] 

■9->^;U9 : MmAI0.35Mn0.40Co0.10Ni4.45 

Mn0.40mol 




5.20 5.25 



5.30 
ABx 



5.35 5.40 
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[El 18] 



7/10 

MmAI0.35Mn0.45Co0.10Ni4.40 
Mn0.45mol 




5.20 



5.25 



5.30 
ABx 



5.35 5.40 



[019] 

■9->^U22 : MmAI0.35Mn0.50Co0.10Ni4.35 

MnO.SOmol 




5.20 5.25 



5.30 
ABx 



5.35 5.40 



[020] 



+f>^U6 : MmAI0.35Mn0.55Co0.10Ni4.30 
Mn0.55mol 




5.20 5.25 



5.30 

ABx 



5.35 5.40 



PCT/JP2004/011378 



WO 2005/014871 



8/10 



PCT/JP2004/011378 



[021] 

"9->^;H0 : MmAI0.35Mn0.60Co0.10Ni4.25 

Mn0.60mol 




5.20 5.25 5.30 5.35 5.40 
ABx 



[022] 



5.20^AB X <5.25 




500.0 500.5 501.0 501.5 502.0 502.5 503.0 503.5 

att /pm 
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[023] 



5.25^ABv<5.30 



407.5 
407.0 
E 406.5 
^ 406.0 
o 405.5 
405.0 
404.5 




499.5 500.0 500.5 



501.0 501.5 502.0 502.5 
attl /pm 



503.0 



[024] 



5.30^AB X <5.35 




499.5 500.0 500.5 501.0 501.5 502.0 502.5 503.0 

a|A /pm 
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[025] 



408.0 

407.5 

E 407.0 
a 

406.5 

M 

o 406.0 
405.5 
405.0 



5.35^AB X <5.40 




499.0 499.5 500.0 500.5 501.0 501.5 502.0 502.5 

a<ft /pm 



[026] 



5.40^AB X <5.45 




499.0 499.5 500.0 500.5 501.0 501.5 502.0 502.5 

a$ft /pm 
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